Drawing first on stylised facts the paper isolates the impact of trade liberalisation policies pursued for the past two decades on poverty in Ghana. The second component of the work estimates the extent to which evident dimensions of trade reforms have impacted households' outcomes and contributed to reducing poverty. We apply a limited dependent variable estimator in estimating the probabilities of households escaping or being trapped into poverty following trade liberalisation. The econometric model appears to clarify the mixed signals provided by the empirical analysis and the stylised facts about trade liberalisation and poverty link in Ghana. Even though the reforms in trade have helped in generally easing poverty, the outcomes have not been broad based among agricultural households. Quite clearly the study indicates that food crop farmers have indeed been made worse off by trade liberalisation policies in Ghana. Incidentally these form the largest share of the poor in the country. More targeted policy instruments are therefore required to main stream food crop producers in poverty alleviation efforts.
INTRODUCTION
Ghana is one of the few countries in SSA that has been described as fast liberalizers because of the pace and extent at which trade liberalisation was carried out. The trade restriction index, a measure of trade liberalisation declined from an average of 1. 5 (1990) to a low of -9.3 (by the year 2000, see (UNECA, 2003) . Indications are that trade liberalisation appeared not have impacted adversely on tax revenue from foreign trade as this rather peaked at about 25% from around 19% in 1991. Although Ghana's trade liberalisation started in the mid 1980s (see Jebuni et al) , the momentum of the liberalisation continued into the 1990s (the period over which we wish to examine the trade poverty relationship). Ghana's merchandise exports as a ratio of GDP, which amounted to 17%, peaked at 28% in 1998 and dropped to 24% by 2000. On the other hand, merchandise imports over the same period also increased from 23% to 43% before slowing down to 35% in 2000. The trade intensity of 25% in 1990 had surged to 93.1% by the end of 2000. However, real wages (based on social security contributions of formal sector employees) show an average decline of about 8% annually over the period 1993 to 1996.
Clearly, there appear to be a contrast in the policy outcomes of the trade liberalisation pursued, whilst broad macroeconomic indicators indicate impressive performance some micro indicators such as wage outcomes paints a dismal picture. As a result of this phenomenon, despite the obvious economic performance that the country has chalked over the years the debate is still raging as to the usefulness of trade liberalisation policies as far as welfare of poor households is concerned. It is instructive to note that even though poverty incidence in Ghana has gone down considerably over the period the direct role of trade liberalisation in poverty alleviation has not received the desired attention in the literature.
The question that comes to the fore after considering the above issues is as follows; what has been the impact of trade liberalisation policy reforms on poverty? Another related questions is, what are the odds of households of various characteristics escaping out of poverty or being trapped in poverty as a result of the reform? The purpose of this paper therefore is to answer the above questions. The key hypothesis is that trade liberalisation has worsened he plight of the poor in Ghana.
The paper is structured along five main sections. In Section II, we discuss selected proximate stylised facts about the trade reforms pursued in Ghana, macroeconomic implications of the reform; general poverty dynamics are also presented. The third section looks at liberalisation and poverty following Winters (2000) framework. The econometrics of trade liberalisation is the subject of Section IV, theoretical framework underling the econometric estimations are also discussed. Lastly, conclusions and policy implications are presented in the Section V of the paper.
A. Review of Previous Studies
The relationship between trade liberalisation and poverty has attracted a lot of attention in development economics. The theoretic argument which has formed the basis of economic reform programmes is that trade liberalisation spurs on economic growth and therefore should alleviate poverty (Dollar and Kraay, 2001) . Dollar & Litvak (1998) and Winters (2000) put together a theoretical framework that attempts to link trade liberalization to poverty. However, Winters (ibid) notes the considerable challenges in measuring trade liberalisation and consequently estimating its effects on poverty. He argues that the dilution of trade related shocks with other extraneous shock generating phenomenon makes the isolation of economic shocks solely due to trade quite a Herculean task (Winters, ibid) . He therefore suggests that in order to get a better understanding of this relationship, one need to identify the channels through which trade policy might be transmitted. The transmission channel identified for static trade policy effects were enterprises, distribution channels, governments and households. The paper concludes that trade affects poverty in the long run through economic growth and that the transmission channel for static effects of trade shocks on households is mainly through product and factor markets. The other channel through which trade indirectly impacts on households is through fiscal policy outcomes via spending on social services. Winters et al (2002) explore the impact of trade liberalisation and related shocks on poverty.
They examine the empirical evidence of this relationship in the context of four channels which are identified in the conceptual framework developed by Winters (2000) . A key conclusion reached by the authors is that no simple generalisations can be made about the relationship between trade liberalisation and poverty. In other words the empirical evidence based on the conceptual framework was inconclusive. Niimi et al, 2003 , makes an important contribution to the empirical literature that tries to establish a link between trade liberalisation and extreme poverty. They establish an analytical framework that links trade and poverty The Vietnam Living Standards Survey was used by the Niimi et al (2003) study.
In an earlier paper, Glewwe et al (2000) attempted to investigate whether certain households fared better under the impressive growth performance in Vietnam in the 1990s, using the same household data set that Niimi et al (2003) used, i.e, the two waves of the Vietnam Living Standards Survey, VLSS (i.e., 1992/93 and 1997/98) . The authors concluded that the gains of the robust growth performance had indeed been well distributed. Simple decomposition analyses and multinomial logit models were used in the paper.
Some studies have addressed trade and poverty relationships within the context of partial equilibrium frameworks (see for instance Goldberg and Pavcnik, 2005) . Others have also used general equilibrium models (Porto, 2004; Chen and Ravillion, 2004b) . Balat and Porto (2005) investigates the connection between globalisation and poverty in Zambia during the 1990s. They considered the impacts of non-traditional export growth on poverty in rural Zambia. A basic premise in their study is that economic reform impacted households as both consumers and income earners and thus, exhibits some resemblance to the Winters' approach. The authors considered the globalisation-poverty link by estimating income gains from agriculture and the effect of eliminating subsidies on maize as a measure of the consumption effect. A key conclusion is that trade and export growth will stimulate trade growth in traded goods by Zambia farmers.
II. SELECTED STYLISED FACTS
This section of the paper discusses some of the key highlights of trade liberalisation policy pursued by Ghana over the period [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] . It further examines the liberalisation and poverty relationship following the Glewwe (2000) and Nimii et al (2003) studies. The three channels along which liberalisation impact poverty are traced -these are price, employment and wages, and fiscal outcomes.
A. Trade Policy Reforms
Trade policy reforms in Ghana were pursued under the broad macroeconomic recovery programme that the country embarked upon in 1983 (See Aryeetey et al, 2000) . Trade reforms were pursued around three pillars; import licensing, exchange rate and tariff structure reforms.
The implementation of trade liberalisation in Ghana was phased in two stages (See Jebuni, et al, 1994 and Oduro, 2000) . The first phase can be characterised as transition. During the transition phase foreign trade policy was conducted in a continually adjusting exchange rate regime, The second phase was characterised by changes in the exchange rate regime from wholesale auction through retail auction and finally to an interbank market in 1992. During this period the importlicensing scheme had been in place for over 15 years was finally abolished.
Exchange Rate
After the pegged exchange rate regimes that characterised the exchange rate market in most of the pre-independence and immediate post-independence era, the country experimented with variants of exchange rate regimes. Phase II of the trade liberalisation effort began with the implementation of a flexible exchange rate regime -dual exchange rate floating system. Whereas window one dealt with cocoa earnings, essential raw materials, crude oil imports and official transfers, the second window dealt with all other foreign exchange transactions. In 1987, the dual exchange rate mechanism was consolidated into one. An inter-bank foreign exchange auction system was instituted in 1992. The inter bank system is such that the rate of exchange was negotiated in a market of commercial banks and the foreign exchange bureaux.
Tariffs
Ghana had a lot of trade restrictions that constituted tariff and non-tariff barriers to trade before the trade reforms. The non-tariff barriers came in the form of an import-licensing regime.
Government after government maintained these structures until the country embarked on trade liberalisation under the ERP. When the reforms started the import-licensing regime was also rationalised but not completely done away with. The tariff structure prior to 1983 had three schedules which were high -35%, 60% and 100%. However, as a result of the trade liberalisation programme, the schedules were rationalised and reduced significantly. The new schedules were as follows; 10%, 20% 25% and 30%. In the early years of the reform the import licensing and programming system that was in place prior to 1983 was left untouched. Even though the liberalisation effort was still ongoing, the removal of the import licensing system in 1989 marked the beginning of the third and final phase. To further deepen the trade liberalisation exercise import tax on raw materials and capital goods saw another 5% drop in 1990. By 2000 simple average tariffs had gone down to 13%, from the 17% in 1992. However, in March 2000, the country introduced a 20% additional tax on selected imports such as poultry, rice and wheat products among others. This was in response to pressures from certain segments of the population that were agitating for curbs on some agricultural imports so as to forestall the total collapse of the poultry and the rice industries. However upon persuasion from the IMF, this additional tax was scrapped.
B. Macroeconomic Implications of the Reforms
The economic reforms that the country embarked upon in 1983 have undoubtedly impacted positively on the macroeconomy. Significantly, the turbulent growth experience for most of the post-independence era up to 1982 was largely reversed. From 1983 GDP growth has been modest but steady averaging about 4.5% per annum for the past two decades. It is however argued that the growth equilibrium that seems to prevail could have been raised had inflation management been more successful (UNECA, 2003) . Over the period of vigorous reforms inflation remained in double digits and actually peaked at 59% in 1995 (See Table 1 ). Despite the impressive growth, exchange rate performance has not been so good. The rate of depreciation of the local currency to the US dollar was quite high. The Ghanaian cedis to US dollar exchange rate increased from 326 cedis in 1990 to 5,455 cedis by the end of 2000. It is important to highlight the fact that trade as a proportion of GDP recorded very robust growth.
However this trade was predominantly imports which reflected in the huge trade deficits over this period. Indeed the trade deficit peaked at 1.3 billion US dollars from a low of 308 million dollars in 1990, before slowing to US$830 million in the year 2000. Thus the growth in exports barely matched imports. However, duties on international trade, a major portion of tax revenues, declined in the latter part of the 1990s, after peaking at 5.3% of GDP in 1994 (See Table 1 ). 
Tradable and Non-Tradable Agricultural Sector
Cocoa, the leading export commodity that provides the biggest portion of foreign exchange earnings grew at an average annual rate of 5% over the decade under discussion. The producer price of cocoa recorded an impressive annual growth rate of about 14% in dollar terms. Cocoa farmers who constituted about 800,000 farm households appear to have benefited from the liberalisation as the share of the world price (fob) that went to farmers increased from less than 50% in the pre-reform era to over 66% by 2000. Non-traditional agricultural exports that comprise vegetables and fruits among others, also saw strong growth over the decade of liberalisation. However, some sub-sectors of the non-tradable sector of the agricultural economy appear to have bore the brunt of the reform. For instance, the local poultry and rice industries have been adversely affected.
Foreign Direct Investment and Remittances
The trade liberalisation appears to have done little in terms of attracting foreign direct investment (FDI). The level of FDIs that came through in the 1990s was quite small as compared to other developing countries that reformed their trade policies in the 1990s. Between 1991 and 1998, FDI amounted to less than 0.5% of GDP. There was a significant increase in 1999 to about 4% of GDP but dropped to about 2% of GDP in 2000. It is also important to note that the bulk of the FDI that came into the country was directed at mining and this had limited impact since the degree of linkages of the mining sector to the other sectors of the economy is relatively low compared to sectors such as agriculture or agriculture processing industry. Clearly, FDI has not been as responsive to trade liberalization as was envisaged. Vietnam during its period of reform registered FDI which averaged about 9% per annum, between 1993 and 1998 (see Niimi, et al, 2003) . It can therefore be asserted that the trade reforms pursued could not attract the expected resources from overseas investments. On the other hand, private inward remittances saw significant growth during the period of reforms. From less than 4% of GDP remittances had doubled to 8% of GDP by 1999.
C. General Poverty Dynamics
This sub-section of the paper considers general poverty dynamics in Ghana over the two survey periods, 1991 and 1998. We focus our attention on two household characteristics namely occupation of economic heads of households and the location of households by ecological zone and by region.
Employment
Food crop farming households continued to dominate the labour market. These were mostly peasant or small scale farmers. They constituted about 44% of the household population. From the 1991 survey the incidence of poverty among the population of farming households was estimated at about 68%. This was only rivalled by export crop farmers where the incidence was about 64%. However, by 1998/1998 poverty incidence dropped to 39% in export farming households, whilst the incidence for food crop farming households to about 59%. Actually, food crop farmers' contribution to poverty at the national level increased marginally from 57.3% to 58.1% (See Table 2 ). The next group that appear to have experienced an increase in contribution to poverty across the country was non-farm self employment. These were essentially self-employed in non-farm businesses. Even though the poverty incidence dropped among households with economic heads in these kinds of occupation their contribution to national poverty increased from 21% to 25%. Non-farm self empl.
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Food crop farmers who unfortunately constitute the bulk of the population (39%) appear to be the group that benefited the least over these years -1991 to 1998. The group still account for almost 60% of the poverty in Ghana. The well being of this particular group can therefore determine the extent to which poverty can be meaningfully reduced in Ghana.
Location
Ghana has 10 administrative regions which span three ecological zones namely, the savannah, forest and coastal belts. A cursory look at the survey data indicate that poverty dynamics in the ecological zones have varied quite substantially over the period under discussion. Whilst the forest areas recorded impressive reductions in poverty incidence the savannah areas saw very modest drop in and in some instances a deterioration of poverty status. Indeed the Northern and Upper East regions rather had a deepening in poverty as incidence increased from 63% and 67% to 69% and 88%
respectively. The Central region also saw a deterioration in living standards as poverty incidence went up marginally from 44% to 48% (See Table 3 ). The Greater Accra region, where the national capital is situated saw the most significant drop in poverty, compared to the other regions of the country -the incidence of poverty dropped by about 21 percentage points from an already low incidence of about 26% (a drop of about 80%). This was followed by Western, a resource rich region located in the forest belt of the country, Brong Ahafo, Volta, Ashanti and Eastern and Upper West in that order (See Figure 2) . Another aspect of the spatial dimension of poverty in Ghana is the fact that poverty appears to be more and more a rural phenomenon, even though the rural population was just about 64% of the population it contributed 82% to total poverty. On the other hand, the urban population of 28% accounted for 18% of the headcount poverty in the country. By 1999 even though poverty incidence dropped from 64% to 50% contribution to national poverty increased slightly from about 82.5% to about 84%. 
III. THE LIBERALISATION AND POVERTY
This section of the paper draws on the empirical approach developed by Winters (2000) and also used by Niimi et al (2003) in exploring the connection between trade liberalisation and poverty via certain identified links. The assumption is that liberalisation impact households through the intermediary of product and factor markets. It is also asserted that trade reforms and its associated shocks trickle down to households indirectly via fiscal policy instruments.
Through disbursements of government revenue for social services and infrastructure poor households are ultimately affected. The discussion that follows dwells on the microeconomic data set generated by the last two waves of the Ghana Living Standards Survey, GLSS III and IV conducted in 1991/92 and 1998/9 respectively.
B. Fiscal channel
One of the key static channels through which trade liberalization impact the poor and the vulnerable is though the fiscal channel (Winters, 2000a) . Thus through government revenue and expenditure programming, sectors of immense importance to the poor households can be impacted. It is intuitively assumed that if there happens to be shortfalls in government revenues as a result of reduced trade tax receipts, then budgets for social services; education, health, social security and welfare may suffer. On the contrary trade reforms that end up with increased quantum of trade taxes through the easing of trade barriers and tariff levels may result in increased revenue even after the period of the reforms (Winters et al, 2002) . Generally, the share of trade in Ghana has somewhat increased following the reforms, this peaked at 1999 when trade taxes averaged nearly 25% of total government revenue (See Table) . Nonetheless, over the past decade after the reforms in trade, trade taxes have ranged between 16% -25%.
On the expenditure side, performance has not been that impressive. Expenditures on health and education as a proportion of total recurrent expenditures have fallen significantly. For instance, recurrent expenditures on health in 1998 were less than half the levels in 1991. Expenditures on education as a share of recurrent expenditures also fell from a high of 23% to 18% by 1998.
Social security and welfare attracted increased resources in the mid-1990s and but fell again to the 1991 levels by the late 1990s. The drop in social services share of government expenditures has resulted in deterioration in the level of services that is offered the people of Ghana. The underlying policy that has informed recurrent expenditures on social services in the wake of the trade liberalisation policy has been cost recovery. In the education sector the policy of cost sharing was pursued whilst in the health sector, the policy was to recover fully, the cost of services offered. This is reflected in the reduction in recurrent expenditures on social services during the reform period. Undoubtedly, these policies have had an adverse impact on the poor.
C. Wage and Employment Channel
It is assumed that an increase in trade shifts incentives towards the tradable sector and would therefore cause employment within the sector to increase. The increased employment will then translate into increased incomes and therefore help to reduce poverty. In terms of the sectors outlined in Table 7 , one will expect the non-tradable sector to be some combination of a subset of the construction, trading and community/social services.
Generally, the number of employed people increased over the period under consideration. From the 1991 level of about 6 million it increased to about 10 million by 1999 -an increase of about 68%. All sectors of the economy experienced an increase in employment. By the end of the decade, agriculture continued to dominate in terms of providing employment for Ghanaians. It still accounted for over half of the total number of people employed.
Looking at the contributions to total employment however, it can be observed that the increased employment was not equally shared across sectors. The agriculture sector was a major loser. To the extent that the agriculture sector remained the dominant sector over the period and continued to have the highest incidence of poverty over the period, it could be argued that the declining share was bad for poverty -in other words, liberalization did not improve the poverty situation within this sector. On the other hand, given that there was a shift from the agriculture sector to other sectors that potentially offered higher wages, it can be argued that the liberalization helped reduce underemployment and therefore impacted positively on reducing poverty. Of course, the poverty implications very much depend on whether the shift in the shares of employment came about as a result of say, the manufacturing sector absorbing relatively more from the pool of unemployed skill workers or whether it was the underemployed in the agriculture sector that was absorbed. Whereas the former case is a winwin situation, the latter depends on the differential between the agriculture and manufacturing wages. This is important because, as Aryeetey and McKay (2004) note, the poorest of the poor participated less in the growth and poverty that occurred over the period. Source: Ghana Statistical Service Also from data on large scale mining, it is observed that even though the absolute number of employed people in this sector shows an increase, the increase came mainly from the high skill end of the labour force -expatriate and Ghanaian senior staff workers (Aryeetey, 2005) . This suggests that large scale mining, for instance did not have a favourable impact on poverty, through the employment and wage channel. Aryeetey (2005) argues that formal sector employment over the 1990s declined. This result is consistent with the redeployment exercises' that have been undertaken under the SAP/ERP which started in the mid 1980s. This would certainly have had an adverse effect on poverty as other sectors were not expanding fast enough to have absorbed these people. The result was that most of the redeployed people ended up in the agriculture sector.
In terms of attribution, one can say that liberalization in part accounted for the increase in wages over the 1990s -the share of manufactured export as well as the share of employment in the manufacturing sector increased. With respect to the trading sector, increased importance may be directly linked to liberalization and consequently increased imports. As argued earlier, the increased ease of importing intermediates as well as finished goods increased from the mid1980s and through the 1990s.
Wage Trends
An un-weighted average for the hourly wages across industries shows that, in nominal terms there was a significant increase from the 1991 level of about ¢207 to about ¢1151 by 1999 (See Table 8 ). However price increases eroded these gains so that, in real terms wages actually declined over the period. Not all sectors experienced a decline in real wages over the period. In fact the only sectors that experienced a decline in real wages were agriculture, construction, financial services and community/social services. Two main observations can be made with respect to this data. First, inequality reduced over the period. Our crude measure of this inequality is a ratio of the sector wage to the highest wage in the given period. Therefore in 1991, the average hourly wage in the agriculture sector was about 20% of that in the community and social service sector.
Wages in the financial services sector was the closest to the community and social sector wages -about 62%. By 1998, things had changed considerably. The mining and quarrying sector was paying the highest hourly wage in this period. The wage differentials across sectors had also reduced considerably by the end of the 1990s, with ratios within about 30 percentage points of the highest wage. The only exception was the agriculture sector where average wage remained relatively low compared to the mining sector. However, even for this sector, it can be observed that there was some improvement in terms of inequality for this period compared to the early 1990s. This result seems to be inconsistent with other studies (see for instance Aryeetey and McKay, 2004, Aryeetey, 2005) . However, the inconsistency may be related to the level of aggregation associated with the average sector wages.
A second observation is that those sectors which experienced increased importance in terms of providing employment (manufacturing and trading) also experienced an increase in real wages.
The agriculture sector which lost out in terms of the share of employment experienced a decline in real wages. The implication is that relatively more people were getting employed in sectors where real wages were on the increase. Generally therefore one can say that liberalization was not adverse for poverty in Ghana, at least using the wage and employment channel as the basis of analysis.
C. The Price Channel
Price changes impact on households, both as producers and consumers, as a result of tradeinduced effects. Households benefit from low prices as a result of lower tariffs on imported goods and services. On the other hand trade liberalization may engender higher export duties.
The net effect of the benefits and the losses that accrue to households as a result of opening up trade and easing tariffs is thought to be dependent on whether households are predominantly consumers or producers. (Winters 2000a ).
Ghana's continued dependence on agriculture as a major source of employer is well documented. Even though the number farmers as a percentage of the total labour force reduced marginally from 57% (GLSS 3) to 56% (GLSS 4), the sector still employs more than half of the labour force. The various waves of the GLSS underscores the fact that incidence of poverty is highest among agricultural workers § . The liberalisation of agricultural input supply market, removal of subsidy on fertilizers and the subsequent privatisation of fertilizer supply have had adverse effects on input prices. Rationalisation of the agricultural extension service, scrapping of the administered prices for selected agricultural commodities has all had negative consequences for agriculture. The effects of these may be traced through price changes of a broad range of imported products purchased by households. § The agricultural sector is made up of crops(excluding cocoa) and livestock which in total account for 63% of agricultural output in value terms, cocoa accounts for 13%, fishing (including both offshore and inland) 13% and forestry 11%. Cocoa is the most important cash crop export and only behind gold as the second highest foreign exchange earner.
Even though a wide range of agricultural commodities are produced by households it is important that we consider cocoa and coffee, because they are traded. Again, the two have been the subject of targeted liberalisation over the period under discussion. Cocoa and coffee unlike most of the other commodities enjoyed guaranteed prices. Despite attempts at giving farmers remunerative prices the average price change per annum for cocoa (33%) and coffee (40%) were outpaced by retail prices of most basic consumer goods and services including non-tradable food commodities, sold in the domestic market. It is however important to note that despite the fact that the set of prices can be compared it is still instructive in understanding how producers of these tradable commodities have fared in the wake of liberalisation. See Table 9 below. In order to understand the price faced by households as consumers, we discuss the trends in retail prices of selected consumer goods and services that are sourced by households. The rice industry in Ghana has been a touchy issue in the light of trade liberalization, because it is one sector that has suffered from price competitive imports from Asia. The commodity has become a major staple in Ghanaian households. Even with the significant decrease in local production, retail price increases on the local market have lagged behind most non-tradable staples such as cassava, yam and maize (See Table 10 ). Transportation costs increased the most over the period -it increased by about 58% per annum between 1993 and 1998. The impact of this phenomenon on households that use public transport would certainly have been significant. 
IV. ECONOMETRICS OF POVERTY AND TRADE LIBERALISATION
In this section we discuss the analytical framework that informs the econometric estimations of trade liberalisation and poverty link, as well as the data that is used for the analysis. Unlike Niimi et al (2003) and Glewwe (2000) the nature of living standards survey does not afford us the opportunity to consider the multiple choice outcome as a result of trade liberalisation using a panel of households. In Ghana different households were sampled in each of the waves of the survey hence one do not have a true panel. Given the limitations of the Ghanaian micro data set
we adopt a logit model in our estimation.
A. Theoretical Framework
The research question that the present study grapples with is set in a multiple-choice context.
Some of the earlier studies that have looked at similar questions have been Hensher, (1986) and MacFadden (1974) . These papers analysed the options related to the travel mode of commuters.
Others have looked at occupational choice (Schmidt and Stauss, 1975a, b) . However, the Glewwe et al 2000 and Niimi et al, 2003 studies look at a multiple-choice phenomenon that is related to poverty dynamics using a multinomial logit model.
First we consider individual households covered in the Ghana Living Standards Surveys, GLSS as
observations of experiments denoted by the subscript, i. A binary probability model ascribes probabilities Pi,s to events "case i is in state S" and the probabilities are described by k unique attributes of i, that are arranged in the vector, xi. Assume that the random vector yi of S has non-zero element equal to one, another vector of its kind, vector , has one in the s th place and zero in all other places. Consequently, the event "case i" give rise to state s that can be written as; for all admissible θ and likely x. Subsequently, the probability function of (3) can therefore be written more generally and formally as;
The number of parameters in (7) may be reduced considerably by deleting one set of k parameters by subtracting and and thus reducing to 0. This can be done because since we may add to each without necessarily altering . Let;
Equation (8) can now be written as;
the frame work as represented in (9) is adapted for the present study.
Determination of household poverty
A household is said to be poor in the GLSS if
, where c is the basket of goods and services consumed, p denotes the vector of prices c is the "poverty" basket. Aggregate income less savings is used to account for aggregate consumption;
where τ is the production vector (and it is negative for inputs and positive for output), y is a vector of income generating assets or household characteristics, r is the related vector of returns, m "non-produced" income and s savings. Given that s comprises a constant plus a random error we use a regression framework to explain changes in the sign
Given that we are dwelling solely on predetermined assets or characteristics, equation (2) can also be written formally as; dm dr y dp
where τ and r are data but because they are unknown we estimate their values from dp and dr are estimated from the coefficients of the regression model. What we intend to do with this model is to attempt predicting changes in poverty status given households' initial poverty status (1992/3), initial sets of inputs/outputs characteristics and activities.
B. Data Description and Source
The two latest waves of the Ghana Living Standards Survey, GLSS III and IV were used in the 
C. Empirical Model
Following from the discussion above the explicit empirical model that was estimated can be written formally as; 
VI. CONCLUSIONS AND POLICY IMPLICATIONS
Drawing on the survey results from the two waves of the Ghana living standards survey (1991/1992 and 1998/98) , this paper provides an assessment of the impact of trade liberalization on poverty outcomes in households in Ghana. The research approach is adopted from the Winters (2000) framework of studying the link between trade liberalization and poverty. We also discussed selected stylized facts of the broad economic reforms, trade reform and poverty dynamics in Ghana. Following an empirical analyses of trade liberalization and poverty, the paper attempts to validate the findings with the aid of logit estimations for the two survey periods.
First, a base model which does not include trade variables was estimated. Subsequently trade related variables was used to augment the base-model and estimated.
A comparison of the trade augmented models of 1992 and 1999 respectively appear to suggest that trade liberalization have actually enhanced the odds of households escaping poverty, despite the seemingly inconclusive results obtained using the Winters (2000) framework. However, it is instructive to note that indeed liberalisation has worsened the lot of food crop farmers. This particular result is enlightening because previous studies (GSS, 2000a) and our own stylized facts have indicated that poverty incidence in food crop farming households have not fallen as fast as in cocoa farming households. Given that food crop farmers constitute the greatest employment group of households in Ghana, it is important that clear cut policy measures are instituted to assuage poverty in these households.
It is suggested that Targeted interventions in the public goods consumed by these households need to be instituted. Government ought to invest infrastructure targeted at reducing the transaction cost of food production. For instance, small scale irrigation facilities, roads, bridges and other facilities such as marketing infrastructure including efficient market information systems can all help make food crop farming more profitable. Agriculture extension services, research and development are the other areas where targeted public expenditure can help make food crop farming more rewarding.
